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Abstract of EP0004868 

A first sleeve member (12) has a slightly enlarged 
diameter portion (14) at one end thereof and a 
second sleeve member (20) has one end 
telescopically received within the enlarged 
diameter portion (14) such that said first and 
second sleeve members (12, 20) are movable 
between expanded and contracted positions. A 
third sleeve member (26) is fixed to the outer 
surface of the second sleeve member (20) and 
extends axially about the enlarged diameter 
portion (14) and a portion of the smaller diameter 
portion of the first sleeve member (12). The third 
sleeve member (26) is radially spaced from the 
first sleeve member (12) forming a pressure 
chamber (28) which communicates with the 
interior of said sleeve members through ports 
(18) formed in the enlarged diameter portion (14). 
Thus, fluid pressure acts in the pressure chamber 
(28) to counteract separation forces in an 
associated pipeline. First packing means (32, 34. 
36) is carried on the end of the third sleeve 
member (26) adjacent the first sleeve member 
(12) and is in sealing engagement therewith; 
second packing means (42, 44, 54) is carried on 
the free end of the enlarged diameter portion (14) 
between the second and third sleeve members 
(20, 26) and is in sealing engagement therewith. 
The second packing means (42, 44, 54) includes 
a gland (42) and an elongated filer tube (52) 
extending from the gland (42) between the 
second and third sleeve members (20, 26) and 
terminates between the third sleeve member (26) 
whereby it is accessible and the second packing 
means (42, 44, 54) can be repacked without 
dismantling the joint assembly or interrupting the 
flow of fluid In the associated pipeline. 
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@ Pressure compensated expansion Joint. 


@ A first sleeve member (12) has a stightiy enlarged 
diameter portion (14) at one end tiiereof and a second sleeve 
member (20) has one end teiescopicatly received within the 
enlarged diameter portion (14) such that said first and 
second sleeve members (12, 20) ere movable between 
expanded and contracted positions. A third sleeve member 
(26) is fixed to the outer surface of the second sleeve 
member (20) and extends axially about the enlarged dia- 
meter portion (14) and a portion of the smaller diameter 
portion of the first sleeve member (12). The third sleeve 
member (26) is radially spaced from the first sleeve member 
(12) forming a pressure chamber (28) which communicates 
with the interior of said sleeve members through ports (18) 
formed in the enlarged diameter portion (14). Thus, fluid 
pressure acts in the pressure chamber (28) to counteract 
separation forces in an associated pipeline. First packing 
means (32,34,36) Is carried on the end of the third sleeve 
member (26) adjacent the first sleeve member (12) and is In 
seeling engagement therewith; second packing means 
(42A1.54) is carried on the free end of the enlarged diameter 
^ portion (14) between the second and third sleeve members 
^ (20,26) and is In sealing engagement therewith. The second 
packing means (42,44,54) Includes a gland (42) and an 
00 elongated filler tube (52) extending from the gland (42) 
CD between the second and third sleeve members (20.26) and 
00 terminates between the third sleeve member (26) whereby it 
. is accessible and the second packing means (42,44,54) can be 
^ repacked without dismantling the joint assembly or inter- 
5 rupting the flow of fluid In the associated pipeline. 
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SPECIFICATION 

This invention relates to expansion joints for 
tubular members ana, more particularly, to pressure, compen- 
sating expansion joints particularly useful between sections 
of a pipe in which fluids under relatively iiigh pressures are 
^ carried. 

When utilizing pipe systems to transport fluids, 
particularly those at high teinperatures , it is usual to 
provide an expansion joint between pipe sections to accommo- 
date thermal expansion and contraction of the system 
caused by the temperature fluctuations of the fluid. In 
such systems, the internal fluid pressure acts across the 
cross-sectional area of the pipe to product forces tending 
to separate the pipes and these separation forces react • 
through the expansion joint. Various support arrangements 
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can be provided to anchor the pipes, but depending on the 
location of the pipe system, these support arrangements are 
not always usable. In addition, these support arrangements 
can be relatively expensive increasing the cost of the pipe 
system. 

To obviate these problems certain attempts have 
been made to provide a pressure compensated expansion joint, 
that is, one that counteracts the internal separation forces 
exerted on the pipe system. Some of these pressure compen- 
sated expansion joints have included bellows arrangements 
and others have included slip joint arrangements, that is, • 
arrangements wherein the pipes are allowed to slip relative 
to one another with a pressure compensating system built into 
the joint. The bellows arrangements have limited utility, 
not being suitable when the pressure and, thus, the separa- 
tion forces are relatively high. The slip joint arrange- 
ments have been rather complex and expensive apparatus 
utilizing a large number of seal means. Thus, the slip 
joint arrangements have not been entirely satisfactory. 

Accordingly, it is an object of this invention to 
provide a pressure compensated expansion joint usable with a 
wide range of fluid pressures including relatively high 
press\ires . 

It is another object of this invention to provide 
a pressure compensated expansion joint of the slip joint 
type that utilizes a minimal number of packing arrangements 
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to minlinize leakage problems. 

It is still another object of this invention to 
provide a pressure compensated expansion joint of the slip 
joint type wherein all of the packing means are relatively 
accessible so that they can be repacked without disassembl- 
ing the joint or interrupting fluid flow in the pipe system. 
Finally, it is an object of this invention to pro- 
vide a pressure compensating expansion joint that is re- 
latively simple, economical and maintenance free. 

These and other objects of this invention are 
acconqplished by providing a pressure coinpensated expansion 
joint assembly including a first sleeve member having a 
slightly enlarged diameter portion at one end thereof and 
a second sleeve member having one end thereof telescopically 
received within the enlarged diameter portion such that the 
first and second sleeve members are movable between expanded 
and contracted positions. Also included is a third sleeve 
member fixed to the outer periphery of the second sleeve 
member and extending axially about the enlarged diameter 
portion and a portion of the smaller diameter portion of the 
first sleeve member. 'The third sleeve member is radially 
spaced from the first sleeve member whereby a pressure 
chamber is formed. Ports are f canned in the enlarged dia- 
meter portion whereby fluid can flow into the pressure 
chamber and exert forces that counteract separation forces 
acting on the pipe system. First packing means is carried 
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on the end of the third sleeve meitiber adjacent the first » 
sleeve member and is in sealing engagement with the smaller 
diameter portion of the first sleeve member? second packing 
means is carried on the free end of the enlarged diameter - ~ 
5 portion of the first sleeve member and is located between 

the second and third sleeve members being in sealing engage- 
ment between these last mentioned sleeve members. The second 
packing means includes a gland in which plastic packing 
meems is received. 
10 Extending from the gland is a plurality of fitting 

means each including a filler tube extending axially between 
the second and third sleeve members. The filler tubes 
terminate beyond the third sleeve member such that they are 
accessible for repacking the glemd in any position of the 
15 first and second sleeve members. 

To accommodate the sliding movement of the sleeve 
members and the filler tubes, the third sleeve member is 
attached to the second sleeve meniber through a ring member 
provided with holes through which the filler t\ibes can freely 
20 pass. 

For a better understanding of the principles of 
the invention, reference is made to the following descrip- 
tion of a preferred embodiment thereof along with the accom- 
panying drawing in which: 
25 Pig. 1 is a partial section view of a pressure 

compensating expansion joint in accordance with this in- 
vention ; and , 
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Fig. 2 is an enlarged sectional view of a packing 
means usable with the pressure compensating expansion joint 
illustrated in Pig. 1. 

Referring specifically to the drawing, there is 
illustrated a pressure compensating expansion joint 10 
adapted to be located between the adjacent ends of axially 
aligned pipe sections (not shown) in a piping system carrying 
a pressurized fluid. As should be understood, fluids at high 
pressure and temperatures, for example, steam, cause ex- 
pansion and contraction of the pipes in the piping system 
and also develop relatively large separation forces at the 
pipe joint. In accordance with this inventixjn the expansion 
joint 10 allows for the escpanslon and contraction of the 
pipes while it is also arranged to counteract and compensate 
for the separation force on each pipe section. Included in 
the joint 10 is a first sleeve member 12 having a slightly 
enlarged diameter portion 14 located at one end and a flange 
16 located at the other end. The flange 16 is used to secure 
the sleeve member 12 to a pipe section, but it should be 
understood that other connection means can be utilized, for 
example, the end of the sleeve could be welded to the pipe 
section. A plurality of radial ports 18 are formed in the 
enlarged diameter portion for a purpose to be explained 
hereinafter. 

Also included in the joint 10 is a second sleeve 
member 20 having a flange 22 at one end for attachment to a 
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pipe meinber .in a inanner si^lar to the first sleeve meinber. 
The diai^eter of the second sleeve meniber 20 is substantially 
constant and equal to that of the smaller diameter portion 
of the first sleeve member 12 so that the other end of the 
second sleeve member is telescopically received vithin the 
enlarged diameter portion 14 of the first sleeve member. 
Thus, the first and second sleeve members are slideable 
relative to one another between expanded and contracted 
positions, in the drawing, the expanded position is illus- 
trated so that sleeve members are movable toward each other. 

welded to the outer surface of the second sleeve . 
„.ena>er 20 is a ring member 24 extending radially outwardly 
from the surface of the sleeve member. The ring member 24 
can be located at about the midpoint of the sleeve member 
20 with the axial length on each side equalling the travel 
between the expanded and contracted positions of the first 
and second sleeve members, 12 and 20, respectively. 

Attached to the outer periphery of the ring member 
24 is a third sleeve member 26 which extends away from the 
ring member toward and around the first sleeve member 12 and 
which terminates adjacent the smaller diameter portion ad- 
jacent the enlarged diameter portion 14. The third sleeve 
member is radially spaced from the first sleeve member and 
forms a portion of a pressure chamber 28, the purpose of 
which will be explained hereinafter. In order to close the 
pressure chamber 28, the sleeve member 26 is provided with a 
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radially inwardly extending wall 30 which extends from the 
third sleeve member toward the first sleeve member and the 
free end of the enlarged diameter portion 14 carries a por- 
tion of a packing gland as will be explained hereinafter. 

Extending axially and outwardly from the wall member 
30 is a gland 32 forming part of a first packing means. The 
gland 32 is in engagement with the outer stirface of the 
smaller diameter portion of the first sleeve member 12 and 
includes a first recessed portion in which a coil type pack- 
ing 34 is received and a second recessed portion in which a 
fibrous plastic packing 36 is received. Plastic packings 
of this type are generally known in the art and can comprise 
asbestos fiber with solid and liquid lubricant in the form of 
a plug. Communicating with the second recessed portion are 
a plurality of fittings each in the form of a parrel portion 
38 and a plunger 40. The barrel portion includes a narrow 
slot at the end received in the recessed portion a thread 
form at its other end which cooperates with a thread form 
on the plunger 40. In use, a plug of plastic packing material 
36 is inserted in barrel portion 38 and the plunger 40 is 
utilized to force the plug packing 36 into its recess 
through the narrow slot formed at the lower end of the 
barrel. The exact nature of the plug packing 36, barrel 38 
and plunger 40 are generally conventional and are more clear- 
ly described in United States Patent, No. 2,840,112 issued 
June 24, 1958 to b. R. Yarnall et al. With the arrangement 
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ju.t de.crlbea, the gland 32 guides the nove-nent ot the 
.1„« ««berB 12 «.d 20 relative to each other and, o£ 

oo« als the loint between the third sleeve .^u^er 26 

^ «,e first sleeve me-^r 12 allowing replacement of the 
pl„g paclOn, -.^teri.1 without disasse-^llng the Joint or 
interrupting the flow o£ fluid in the pipe systen. Xf 
desired, suitable lubrication fittings, not shown, can be 
assoeidted with the gl«^ for adding lubrication. 

At the free end of the enlarged diar^ter portion 
14 is secured another gland 42 which «ctend= between the 
second ^ third sleeve .nen^rs 20 and 26, respectively, 
in this way, the inner,»st face of the gland 42 foxn« a 
part Of the pressure oh«,a«r 28. Somewhat sinilar to the 
gland 32. the gland 42 is for,»d with a first pair of re- 
cessed portions adjacent it. inner and outer end surfaces. 

Bach of the rec 1 portions receive, a coil type packing 

44. » .econa pair of recessed portions are fors«d between 
each recessed portion in the first pair and these recessed 
portion, are radially spaced apart. Each recessed portion 
in the second pair receive, a fibrous plastic packing S4 
si^lar to the packing 36. ™icatin, with the recessed 
portions in the second pair,are a plurality of circumferent- 
ially spaced openings 55, each filled with the plastic pack- 
In, and each associated with a fitting in the form of a 
barrel portion 48, a plunger 50 and a generally cylindrical 
filler tube 52 between the barrel portion and the plunger. 
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The barrel portion 48 communicates with the openings 55 in 
the second recessed portions of the gland 42 through a narrow 
slot arremgement and communicates with the cylindrical filler 
tube 52 which extends axially between the second and third 
sleeve member 6,20 and 26, respectively. The other end of 
the filler tube 52 is formed with a thread form which co- 
operates with a threaded form on the plunger 50 for inserting 
a plastic packing material 54 through the filler tube and the 
barrel portion into the second recess portion. The length 
of the filler tube in the axial direction is sufficiently 
long so that the filler tube extends beyond the ring member 
24 in the expanded position of the sleeve members 12 and 20 
so that it is accessible to the outside for repacking the 
gland without removing the joint assenibly or interrupting 
the flow of fluid flow in the pipe system. The ring member 
24 is • formed with suitable openings through which the filler 
tiabes 52 and plungers 50 freely fit so that as the sleeve 
members contract, these portions of the fittings move toward 
the flange 22. Thus, in any position of the expansion joint 
10, the plungers 50 are accessible for repacking the joint. 
In other words, the axial length of the filler tubes 52 is 
generally equal to the predetermined distance between the 
expanded and contracted positions of the first and second 
sleeve members 12 and 20, respectively. 

As should be obvious, the expansion joint 10 is 
arranged such that the first and second sleeve m«nbers 12 
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and 20. respectively, are slideable relative to each other to 
accoimnodate thermal expansion and contraction and relative 
,aovement between the pipe secid.^ to be connected. The 
separation forces in the pipe system are offset by the fluid 
pressure in the pressure chaiober 28 which approxlioately equals 
that in the pipe. Since the outer third sleeve member 26 
is fixed to the second sleeve member 20, the pressure acting 
on the inside of the radial wall 30 offsets the force tending 
to pull the second sleeve member 20 and its associated pipe 
section away from the first sleeve member 12 and its associat- 
ed pipe section. Similarly, the pressure acting on the in- 
side of the gland 42 which is attached to the first sleeve 
xnember 12 offsets the force tending to pull the first sleeve 
^er 12 and its associated pipe section. Since the pressure 
in the pressure chamber 28 is substantially equal to the 
pressure in a pipeline, by malcing the areas of the wall 30 
and the inner surface of the gland 42 approximately equal to 
the area of the pipes, the forces tending to separate the 
pipes are substantially counterbalanced by the forces acting 
in the pressure chamber 28. At this point it is noted that a 
drain plug 56 can be located in the third sleeve member 26 so 
that, if necessary, the pressure chamber can be drained of 
fluid. 

While in the foregoing a preferred embodiment of the 
invention has been disclosed, it should be obvious to those 
skilled in the art that various changes and modifications can 
be made within the scope of the appended claims. 
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1 . A pressure compensated expansion joint assembly, 
characterized by a first sleeve member (12) having 
an enlarged diameter portion (14) at one end thereof, 
a second sleeve member (20) having one end thereof 
telescopically received within said enlarged diameter 
portion (14) such that said first and second sleeve 
members are movable between expanded and contracted 
positions, a third sleeve member (26) fixed to said 
second sleeve member (20) and extending axially about 
said enlarged diameter portion (14) and a portion of 
the smaller diameter portion of said first sleeve 
member (12), said third sleeve member (26) being ra- 
dially spaced from said first sleeve member (12) 
whereby a pressure chamber (28) is formed therebe- 
tween, ports (18) formed in said enlarged diameter 
portion (14) whereby fluid in said first and second 
sleeve members can flow into said pressure chamber 
(28) exerting forces that counteract separation forc- 
es acting on em associated pipeline, first packing 
means (32) carried on the end of third sleeve member 
(28) adjacent said first sleeve member (12), said 
first packing means (32) being In sealing engagement 
with the smaller diameter portion of said first sleeve 
member (12), second packing means (42) carried on the 
free end of said enlarged diameter portion between 
said second and third sleeve members, said second 
packing means (42) being In sealing engagement between 
said second and thire sleeve members. 

2. A pressure compensated expansion joint assembly in ac- 
cordance with claim 1 , characterized In that said se- 
cond packing means (42) Includes fitting means in com- 
munication therewith, said fitting means extending 
axially between said second and third sleeve members 
and terminating beyond said third sleeve member where- 
by it is accessible. 
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3. A pressure compensated expansion ;)oint in accordance 
with claim 1 , characterized in that said second pack- 
ing means (42) includes a gland in which plastic pack- 
ing means (44) is received and wherein a plurality of 
fitting means communicate with said gland, each of 
said fitting means including a filler tube (52) ex- 
tending axially between said second and third sleeve 
members (20, 26) and tenninate beyond said third 
sleeve member such that the free end of said filler 

. tubes (52) are accessible. 

4. A pressure conipensated expansion ;}oint in accordance 
with claim 3, characterized in that said first pack- 
ing means (32) includes a gland in which plastic pack- 
ing means (36) is received and wherein a pl\irality of 
fittings (38, 40) communicate with said gland. 

5. A pressure compensated esqpansion ;}oint in accordance 
with claim 3, characterized in that a ring (24) is 
fixed to the outer periphery thereof, said ring member 
being formed with openings through which said filler 
tube (52) can slide. 

6. A pressure compensated expansion joint in accordance 
with claim 3, characterized in that the distance be- 
tween said expanded and contracted positions of said 
first and second sleeve members (20, 26) is predeterm- 
ined and wherein the axial length. of said filler tubes 
(52) is generally equal to said predetermined distance. 
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